Microinjection of carbachol in the lateral hypothalamus produces opposing actions on nociception mediated by alpha(1)- and alpha(2)-adrenoceptors.
Electrical stimulation of the lateral hypothalamus (LH) produces antinociception partially blocked by intrathecal alpha-adrenergic antagonists, but the mechanism underlying this effect is not clear. Evidence from immunological studies demonstrates that substance P-immunoreactive neurons in the LH project near the A7 catecholamine cell group, a group of noradrenergic neurons in the pons known to effect antinociception in the spinal cord dorsal horn. Such evidence suggests that LH neurons may activate A7 neurons to produce antinociception. To test this hypothesis, the cholinergic agonist carbachol was microinjected into the LH at doses of 63, 125 and 250 nmol and the resulting effects on tail-flick and nociceptive foot-withdrawal latencies were measured. All three doses significantly increased response latencies on both tests, with the 125-nmol dose providing the optimal effect. Intrathecal injection of the opioid antagonist naltrexone (97 nmol) partially reversed antinociception, but neither the alpha(2)-adrenoceptor antagonist yohimbine nor the alpha(1)-adrenoceptor antagonist WB4101 altered latencies. However, two sequential doses of yohimbine blocked LH-induced antinociception on both tests. In contrast, two sequential doses of WB4101 increased nociceptive responses on both the tail-flick and foot-withdrawal tests. These findings, and those of published reports, suggest that neurons in the LH activate spinally projecting methionine enkephalin neurons, as well as two populations of A7 noradrenergic neurons that exert a bidirectional effect on nociception. One of these populations increases nociception through the action of alpha(1)-adrenoceptors and the other inhibits nociception through the action of alpha(2)-adrenoceptors in the spinal cord dorsal horn.